Mechanisms of haemopoietic stem cell proliferation control.
The control of stem cell (CFU-S) proliferation is mediated by short-range acting factors which can be detected by the proliferation modifying activities present in media conditioned by haemopoietic cells. A specific inhibitor of stem cell proliferation is obtained from haemopoietic tissue containing minimally proliferating CFU-S, whilst stimulatory material is obtained from cell suspensions containing rapidly proliferating CFU-S. Used competitively, these factors, which are detected in different molecular weight range fractions, manipulate the rate of CFU-S proliferation in a manner compatible with a physiological control mechanism. In addition, a long-term bone marrow culture system has been shown to provide an in vitro model of stem cell control. Fractionation of cell populations from haemopoietic tissues reveals marked concentration differences of the CFU-S proliferation modifying activities depending on the proliferative state of the CFU-S. However, irrespective of whether the tissue contains stem cells that are actively or minimally proliferating, both stimulatory and inhibitory activities are detected. From dose-response studies it is concluded that stem cell proliferation is controlled by an appropriate balance of stimulatory and inhibitory factors which, however, are not produced by the stem cells themselves.